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PRELIMINARY AMENDMENT 

Director of the U.S. Patent and Trademark Office 
Washington, D. C. 20231 

Sir: 

Please amend the above identified application as follows: 
IN THE ABSTRACT : 

Please replace the Abstract filed with the Abstract attached hereto. 
IN THE SPECIFICATION : 

Please replace the specification filed with the specification attached hereto. 
IN THE CLAIMS : 

Please replace claims 1-10 as follows: 

1 . (Amended) A motor with a rotation detecting device, comprising: 

a rotary shaft; 

a casing with a bottomed cylindrical part for rotatably containing said rotary 

shaft; and 

a rotation detecting device which detects rotation of said rotary shaft, wherein 
the rotation detecting device is supported by a sensor holder, and the sensor holder is 
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disposed in the casing by incorporation from an incorporating direction to the cylindrical part 
for the rotary shaft. 

2. (Amended) The motor with a rotation detecting device according to claim 1 , 
further comprising a holder receiving part formed on the inner peripheral surface of the 
cylindrical part of the casing, and the sensor holder is incorporated in said holder receiving 
part in a state of temporary holding. 

3. (Amended) The motor with a rotation detecting device according to claim 1 , 
further comprising: 

a sensor support part in which the rotation detecting device is incorporated and 
a terminal support part in which a connecting terminal thereof is incorporated, respectively 
formed in the sensor holder; and 

a connecting opening part, enabling seeing the terminal support part from the 
outside, formed on the outer peripheral surface of the cylindrical part of the casing. 

4. (Amended) The motor with a rotation detecting device according to claim 1 , 
further comprising a brush unit in which a brush is incorporated is fixed on the opening side 
of the cylindrical part of the casing and the sensor holder in the casing is positioned and 
supported by the casing on the basis of fixing the brush unit to the casing. 

5. (Amended) The motor with a rotation detecting device according to claim 3, 
further comprising a brush connecting terminal incorporated in a brush unit to extend onto 
and be supported by die terminal support part of the sensor holder, and can be seen from the 
connecting opening part of the casing. 

6. (Amended) The motor with a rotation detecting device according to claim 3, 
further comprising at least one projecting piece part which projects toward the outside 
diameter side formed in the connecting opening part of the casing. 
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7. (Amended) The motor with a rotation detecting device according to claim 6, 
further comprising an external pull-out terminal unit which is electrically connected to each 
of connecting terminals of the rotation detecting device and the brush and is incorporated into 
the connecting opening part from the outside diameter side of the cylindrical part. 

8. (Amended) The motor with a rotation detecting device according to claim 2, 
further comprising a terminal of a terminal support part that is supported in the state of 
projecting in the outside diameter direction of the cylindrical part, and a support piece part 
which supports tiie terminal support part of the sensor holder is formed on the holder 
receiving part on the bottom side of the cylindrical part, and an incorporation load at the time 
of incorporating the external pull-out terminal unit to the terminal support part is received by 
the support piece part. 

9. (Amended) The motor with a rotation detecting device according to claim 6, 
further comprising at least one engaging claw formed on the incorporating tip side in the 
external pull-out terminal unit, and said engaging claw is engaged with a step-like 
engagement receiving part which is formed to the connecting opening part when the external 
pull-out terminal unit is incorporated in the connecting opening part. 

1 0. (Amended) The motor with a rotation detecting device according to claim 9, 
wherein the engagement receiving part is formed mtegrally when the cylindrical part is 
molded. 

Please add new claims 1 1-20 as follows: 

~1 1 . The motor with a rotation detecting device according to claim 2, further 
comprising: 

a sensor support part in which the rotation detecting device is incorporated and 
a terminal support part in which a connecting terminal thereof is incorporated formed in the 
sensor holder; and 
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a connecting opening part, enabling seeing the terminal support part from the 
outside, formed on the peripheral surface of the cylindrical part of the casing.-- 

--12. The motor with a rotation detecting device according to claim 2, further 
comprising a brush unit in which a brush is incorporated is fixed on the opening side of the 
cylindrical part of the casing and the sensor holder in the casing is positioned and supported 
by the casing on the basis of fixing the brush unit to the casing.-- 

-13. The motor with a rotation detecting device according to claim 3 , further 
comprising a brush unit in which a brush is incorporated is fixed on the opening side of the 
cylindrical part of the casing and the sensor holder in the casing is positioned and supported 
by the casing on the basis of fixing the brush unit to the casing.- 

-14. The motor with a rotation detecting device according to claim 4, fiirther 
comprising a brush connecting terminal incorporated in the brush unit to extend onto and be 
supported by the terminal support part of the sensor holder, and can be seen from the 
connecting opening part of the casing. ~ 

-15. The motor with a rotation detecting device according to claim 5, further 
comprising at least one projecting piece part which projects toward the outside diameter side 
formed in the connecting opening part of the casing.-- 

- 1 6. The motor with a rotation detecting device according to claim 3 , wherein the 
terminal of the terminal support part is supported in the state of projecting in the outside 
diameter direction of the cylindrical part, and a support piece part which supports the 
terminal support part of the sensor holder is formed on the holder receiving part on the 
bottom side of the cylindrical part, and an incorporation load at the time of incorporating the 
external pull-out terminal unit to the terminal support part is received by the support piece 
part.-- 
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—17. The motor with a rotation detecting device according to claim 5, wherein the 
terminal of the terminal support part is supported in the state of projecting in the outside 
diameter direction of the cylindrical part, and a support piece part which supports the 
terminal support part of the sensor holder is formed on the holder receiving part on the 
bottom side of the cylindrical part, and an incorporation load at the time of incorporating the 
external pull-out terminal unit to the terminal support part is received by the support piece 
part.-- 

~ 1 8 . The motor with a rotation detecting device according to claim 6, wherein the 
terminal of the terminal support part is supported in the state of projecting in the outside 
diameter direction of the cylindrical part, and a support piece part on the channel back side 
which supports the terminal support part of the sensor holder is formed on the holder 
receiving part, and an incorporation load at the time of incorporating the external pull-out 
terminal unit to the terminal support part is received by the support piece part.-- 

-19. The motor with a rotation detecting device according to claim 7, further 
comprising at least one engaging claw formed on the incorporating tip side in the external 
pull-out terminal unit, and said engaging claw is engaged with a step-like engagement 
receiving part which is formed to the connecting opening part when the external pull-out 
terminal unit is incorporated in the connecting opening part.-- 

-20. The motor with a rotation detecting device according to claim 8, further 
comprising at least one engaging claw formed on the incorporating tip side in the external 
pull-out terminal unit, and said engaging claw is engaged with a step-like engagement 
receiving part which is formed to the connecting opening part when the external pull-out 
terminal unit is incorporated in the connecting opening part.- 
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REMARKS 

Claims 1-20 are pending. By this Amendment, the specification, abstract and claims 
1-10 are amended. In addition, claims 1 1-20 are added. 

The attached Appendix includes a marked-up copy of the rewritten abstract (37 
C.F.R. §1.121(b)(iii)), of the substitute specification (37 C.F.R. §1.1 25(b)(2)) and each claim 
(37C.F.R.§1.121(c)(l)(ii)). 

It is respectfully requested that the amendments be entered prior to taking the 



application up for exmiination. Should the Examiner have any questions, he is respectfully 
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ABSTRACT 

A rotation detecting device which detects the rotational state of a rotary shaft, is 
structured to be a device in which the number of parts is small, and the incorporation is 
simple. The structure is such that a long holder receiving part is formed on the channel back 
side in an opening part of a motor shaft case body of a casing which contains a reduction 
mechanism part, and a sensor holder in which a hall device, the rotation detecting device, is 
incorporated, is slid in the longitudinal direction of the motor shaft, and is incorporated in the 
holder receiving part in the lightly pressed state, similarly to the incorporation of the motor 
shaft. 
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APPENDIX 



Changes to Abstract: 

The following is a marked-up version of the amended Abstract: 

When providing a A .rotation detecting device which detects the rotational state of a 
rotary shaft, itis conGtructed structured t o be a device in which the number of parts is small, 
and the incorporation is simple. The construction structure is made such that a long holder 
receiving part (iO)-is formed on the channel back side in an opening part f7fe)-of a motor shaft 
case body (7)-of a casing (6)-which contains a reduction mechanism part, and a sensor holder 
fi3)-in which a hall device^ (11) to bo t he rotation detecting device^ is incorporated^ is slid in 
the longitudinal direction of the motor shaft, and is incorporated in the holder receiving part 
(10)-in the lightly pressed state, similarly to the incorporation of the motor shaft-(4). 
Changes to Specification: 

Attached is a marked-up copy of the specification. 
Changes to Claims: 

Claims 1 1-20 are added. 

The following are marked-up versions of the amended claims: 

1 . rAmended^ A motor with a rotation detecting device, comprising: 

-a rotary shaft; 

-3. casing with a bottomed cylindrical part for rotatably containing said rotary 

shaft; and 



holder, and said-tiie.sensor holder is disposed in the casing by incorporation ftom tibean 
incorporating direction to the cylindrical part effor the rotary shaft. 



.-a rotation detecting device which detects rotation of said rotary shaft. 




ttd -wherein the rotation detecting device is supported by a sensor 
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2. (Amended) The motor with a rotation detecting device according to claim 1 , 
characterized in that further comprising a holder receiving part is-formed on the inner 
peripheral surface of the cylindrical part of the casing, and the sensor holder is incorporated 
in said holder receiving part in #ie-a^state of temporary holding. 

3 . (Amended) The motor with a rotation detecting device according to claim 1- 
ei^, characterized in that further comprising: 

a sensor support part in which the rotation detecting device is incorporated and 

a terminal support part in which a cormecting terminal thereof is incorporate d, respectively 
ai=e-formed in the sensor holder; and 

-a connecting opening part^ fe eenabling seeing the terminal support part from 

the outside^ is-formed on the outer p eripheral surface of the cylindrical part of the casing. 

4. (Amended) T he motor with a rotation detecting device according to claim 1 , 
2, or 3, characteriz e d in that further comprising a brush unit in which a brush is incorporated 
is fixed on the opening side of the cylindrical part of the casing and the sensor holder in the 
casing is positioned and supported by the casing on the basis of fixing to th e casing of t he 
brush uni t to the casing . 

5. (Amended) The motor with a rotation detecting device according to claim 3- 
et^, characterized by being constructed such that further comprising a brush connecting 
terminal which is incorporated in Ihea brush unit is extended long to t o extend onto and be 
supported by the terminal support part of the sensor holder, and is -can be seen from the 
connecting opening part of the casing. 

6. (Amended) T he motor with a rotation detecting device according to claim 3, 
-1, or 5, characterized in that further comprising at least one projecting piece part which 
projects toward the outside diameter side is-formed in the cormecting opening part of the 
casing. 



A-2 



Docket No. 1 1 1 524 US National Stage of PCT/JPOl/00899 

7. (Amended) T he motor with a rotation detecting device according to claim 6, 
characterized in that f urther comprising an external pull-out terminal unit which is electrically 
connected to each of connecting terminals of the rotation detecting device and the brush and 
is incorporated into the connecting opening part from the outside diameter side of the 
cylindrical part. 

8. (Amended) T he motor with a rotation detecting device according to claim 2, 
3, 5, 6, or 7, charact e rized by being constructed such that the further comprising a terminal of 
titea terminal support part that i s supported in the state of projecting in the outside diameter 
direction of the cylindrical part, and a support piece part eii -the eh aimel back side w hich 
supports the terminal support part of the sensor holder is formed on the holder receiving part_ 
on the bottom side of the cylindrical part , and an incorporation load at the time of 
incorporating the external pull-out terminal unit to the terminal support part is received by the 
support piece part. 

9. (Amended) The motor with a rotation detecting device according to claim 6, 
7, or 8, characterized by being constructed such that fiirther comprising at least one engaging 
claw informed on the incorporating tip side in the external pull-out terminal unit, and said 
engaging claw is engaged with a step-like engagement receiving part which is formed to the 
connecting opening part when the external pull-out terminal unit is incorporated in the 
connecting opening part. 

1 0. (Amended) The motor with a rotation detecting device according to claim 9, 
characterized in that w herein t he engagement receiving part is formed integrally when the 
cylindrical part is molded. 
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MOTOR WITH ROTATION DETECTING DEVICE 



BACKGROUND OF THE INVENTION 



1. Field of Invention 

[0001] The invention relates to the technical field of a motor with a rotation 
detecting device, which is used for electi-ical equipment mounted on a vehicle or the like. 

2. Description of Related Art 

[0002] Generally, in this type of motor, there is a rotation detecting device which 
detects the rotational amount of a rotary shaft of the motor for detecting the movement 
amount or the position of a movable member (actuator) acting on the basis of the driving of 
the motor. As such a motor, motors which are shown in JP-A-11-215773 and JP-A-11- 
215774 are proposed. In the case of these motors, as shown in Fig. 10 (A), an opening 22a is 
formed in the peripheral surface of the cylindrical part of a casing 22 where a reduction worm 
wheel and a rotary shaft worm forming part of the motor are contauied. The structure is such 
that a rotation detectmg device 24 is provided on the inside surface of a sensmg unit 23 which 
is formed to close the above described opening 22a, and waterproofing of the rotation 
detecting device 24 or other members which are arranged in the interior of the casing 22 is 
achieved by putting a seal member between the peripheral part of tiie casing opening 22a and 
the sensing unit 23 to close the opening 22a. 

[0003] However, with such a structure as the above described conventional one, the 
sensing unit 23 in which the rotation detecting device 24 is provided is inserted from the 
outside of the opening 22a, formed m tiie peripheral part of the casing 22, and is integrated by 
fixing means, such as, using screws 25. Therefore, not only the screwing work becomes 
necessary making the work troublesome but also incurs a risk that the screw 25 is loosened 
by an external force as the fixing screw 25 is exposed to the outside of the motor. 
Additionally, the problem tiiat tiie above described water proof structure must be provided at 
the boundary part between the casing 22 and the sensing unit 23 is created. 

[0004] On the other hand, when providing a rotation detecting device, tiie electrical 
connection for feedmg electricity to tiie rotation detecting device is necessary. In the case of 
the conventional one, as shown in Fig. 10 (B), a lead wire 24a is pulled out of the rotation 
detecting device 24 and is integrated with a lead wire 26 which is separately pulled out for 
feeding a brush to form an extension harness 27. At the end part of the extension harness 27, 
a connecting male coupler 28 is provided, and to tiie male coupler 28, a female coupler which 
is pulled out firom tiie external power source on the vehicle body side or the like is connected. 
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However, each extension harness 27 is required to have a different length depending on the 
position where the motor is provided. Therefore, it is necessary to prepare motors in which 
extension harnesses 27 of various kinds of specifications are provided. Additionally, there are 
such problems that the number of products becomes large making quality control 
troublesome, and causing a high cost. 

[0005] Furthermore, in the case where such a motor is attached to the door of a 
vehicle or the like, horizontally mirror image casings 22 may be prepared, but the shape of 
the opening 22a formed in each casing 22 is not horizontally symmetrical. Therefore, there is 
a problem that a sensing unit 23 with a shape corresponding to each of these openings 22a 
must be prepared, which makes it difficult to use a common part. The problems to be solved 
by the invention exist in these points. 

SUMMARY OF THE INVENTION 

[0006] The invention is created in view of the situation, having an object of solving 
the problems discussed above, and it is a motor comprising a rotary shaft; a casing with a 
bottomed cylindrical part which rotatably contains the rotary shaft; and a rotation detecting 
device which detects the rotation of the rotary shaft, wherein the rotation detecting device is 
supported by a sensor holder, and the sensor holder is disposed in the casing by the 
incorporation(installation) from the incorporating direction to the cylindrical part of the 
rotary shaft. By doing so, the sensor holder is arranged to be housed in the casing, and it 
becomes unnecessary to provide a waterproof structure. 

[0007] In this motor, it is possible that a holder receiving part is formed on the inner 
peripheral surface of the cylindrical part of the casing of the invention, and that a sensor 
holder is incorporated in the holder receiving part in a state of temporary holding, and a 
fixing means for the sensor holder, such as screws, becomes unnecessary. 

[0008] Fxirthermore, in the motor, the sensor holder of the invention can be a 
holder, where a sensor support part in which the rotation detecting device is incorporated and 
a terminal support part in which a coimecting terminal thereof is incorporated are formed, and 
a connecting opening part for seeing the terminal support part from the outside is formed in 
the outer peripheral surface of the cylindrical part of the casing. 

[0009] Furthermore, in the motor, it is possible that, on the opening side of the 
cylindrical part of the casing of the invention, a brush xinit in which a brush is incorporated is 
fixed, and that the sensor holder in the casing is positioned and supported by the casing on the 
basis of the fixing to the casing of the brush unit. 
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[0010] Furthermore, in the motor, the structure can be such that the brush 
connecting terminal incorporated in the brush unit of the invention extends onto the terminal 
support part of the sensor holder so as to be supported by the terminal support part, and to be 
seen from the connecting opening part of the casing. 

[001 1] Furthermore, in the motor, the connecting opening part of the casing of the 
invention can be a part where at least one projecting piece part which projects toward the 
outside diameter side is formed. 

[0012] Furthermore, in the motor, an external pull-out terminal unit which is 
electrically connected to each of the connecting terminals of the rotation detecting device and 
the brush can be incorporated, in the connecting openmg part of the invention, from the 
a outside diameter side of the cylindrical part. 

j;^ [0013] Furthermore, in the motor, the structure can be such that the terminal of the 

j"^ terminal support part of the invention is supported in the state of projecting in the outside 
-4:: diameter direction of the cylindrical part and, on the other hand, a support piece part, which 

I ' supports the terminal support part of the sensor holder, is formed on the holder receiving part 

on the bottom side of the cylindrical part, and the incorporation load at the time of 
f -: incorporating the external pull-out terminal unit to the terminal support part is received by the 
% support piece part through the terminal support part. Thus, the incorporation load acting on 
r j the sensor holder to deform the sensor holder is avoided, and the accuracy of the rotation 
detection can be raised. 

[0014] Furthermore, in the motor, the structure can be made such that to the 
external pull-out terminal unit of the invention, at least one engaging claw is formed on the 
incorporation tip side, and the engaging claw is engaged with the step-hke engagement 
receiving part which is formed to the connecting opening part, when the external p\xll-out 
terminal unit is incorporated in the cormecting opeimig part. By doing this, it becomes 
possible to set an engagement receiving part with which the engaging claw is engaged, 
without providing an opening which leads to the periphery of the projecting piece part, and 
the external pull-out terminal unit can be attached to the connecting opening part in a sealing 
state so that a water proof structure is provided, and the workability can be improved. 

[0015] Furthermore, m this motor, the engagement receiving part of the invention is 
formed integrally when the cylindrical part is molded. 

BRIEF DESCRIPTION OF THE DRAWINGS 



[0016] The invention will be described with reference to the drawings, in which: 
Fig. 1 is a partial cross sectional front view of a motor; 
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Fig. 2 is a partial cross sectional side view of the state where the motor part of the 
motor is removed; 

Figs. 3 (A) and 3 (B) are a front view and a plan view of a casing, respectively; 
Fig. 4 is a side view of the casing; 

Figs. 5 (A), 5 (B), 5 (C), and 5 (D) are a plan view, a front view, and a side view of a 
sensor holder, and a plan view of the state where a base plate is attached, respectively; 

Figs. 6 (A), 6 (B), and 6 (C) are a side view and a plan view of a brush unit, and the 6- 
6 cross sectional view of Fig. 6 (A), respectively; 

Figs. 7 (A), 7 (B), 7 (C), and 7 (D) are a plan view, a partial cross sectional front 
view, a bottom view, and a partial cross sectional side view of a terminal unit, respectively; 

Fig. 8 is a front cross sectional view showing the state where a sensor holder, a brush 
unit, and a terminal unit are incorporated in the casing; 

Figs. 9 (A) and 9 (B) is a partially enlarged front cross sectional views explaining the 
incorporation of a sensor holder, a brush unit, and a terminal unit; and 

Figs. 10 (A) and 10 (B) are a side cross sectional view and a partial front view 
explaining the rotation detecting device in a conventional motor, respectively. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0017] The embodiment of the invention will be described on the basis of the 
drawings of Fig. 1 to Fig. 9 (B). 

[0018] In the drawings, reference numeral 1 denotes a motor (motor device) with a 
reduction mechanism and a rotation detecting mechanism. One end part of a motor shaft 
(rotary shaft) 4 is rotatably supported by a bearing unit including a thrust bearing 4f pressed 
into the motor shaft 4 and a radial metal bearing 4g pressed into a motor yoke 3, shaped like a 
cylinder, with a bottom which composes a motor part 2 of the motor 1 . An armature core 4a 
is positioned at one end side of the motor part 2 and rotates integrally with the motor shaft 4 
and a commutator 5 is positioned at the other end side of the motor part 2 and rotates 
integrally with the motor shaft 4. Both are attached to the motor shaft 4 in the motor yoke 3. 
Reference nvmieral 3 a denotes a pair of permanent magnets which are fixed to the inside 
peripheral surface of the motor yoke 3. 

[0019] Reference numeral 6 denotes a casing in which the reduction mechanism of 
the motor 1 is contained The casing 6 is formed by molding a resin material and is provided 
integrally with a case body 7 and a gear case 9. The case body 7 is formed with a cylindrical 
part to rotatably support the other end part of the motor shaft 4 projecting from the motor 
yoke 3. Approximately half of the motor shaft 4 is contained in the cylindrical part of the 



case body 7. The gear case body 9 is arranged at one side of the case body (corresponding to 
the casing of the invention) 7 and is where the reduction mechanism members, such as a 
worm wheel 8 that meshes with a worm 4b formed on the motor shaft 4, large and small 
gears (not shown in the figure), and an output shaft (actuator driving output shaft, not shown 
in the figure) are contained, and the case body 7 and the gear case body 9 are formed to be 
the casing 6 in a state of being connected at the meshmg part of the worm 4b and worm 
wheel 8. 

[0020] The case body 7 receives an end part of the motor shaft 4 away from the 
motor yoke 3 that is rotatably supported by a bearing unit including a thrust bearing 4c, a 
damper 4d, and a radial metal bearing 4e at the tube bottom part 7a. The approximate central 
part of the motor shaft 4 is rotatably supported by a radial metal bearing 4h which is pressed 
into the opening part 7b side of the case body 7. Consequently, the motor shaft 4 is set so 
that three positions along its axis are supported by the motor yoke 3 or the case body 7. The 
end side of the case body 7 into which the motor shaft 4 is inserted is a motor shaft 
incorporation opening part (hereafter, referred to as the opening part) 7b. In the inside tube 
surface on the opening part 7b side, a holder receiving part 10 of the invention is bxiried on 
the cylindrical bottom side (toward the left side in Figs. 1 and 8) of the case body 7 to divide 
that and the cylinder hole at the penetrating part of the motor shaft 4. 

[0021] The following description will be given on the basis of the vertical and 
horizontal directional properties as shown in Figs. 2 and 4 in order to make the description 
understandable, but of course, the invention is not limited to these directional properties as 
the motor 1 may be oriented at any angle. 

[0022] The holder receiving part 1 0 is formed to be a long space on the cylindrical 
bottom side of the case body 7, surrounded by a circular-arc-like piece part 10a 
(corresponding to the support piece part of the invention) which is positioned over the 
penetrating part of the motor shaft 4 of the case body 7 and where the under surface is formed 
like a circular arc to adjacently face to the motor shaft 4, the motor shaft passing 
therebetween; a pair of lower piece parts 1 Ob located on the left and right sides 7c (as shown 
in Fig. A) of the case body 7 from both left and right end edge parts of the circular-arc-like 
piece part 10a; a pair of upper piece parts 10c which is formed at the upper side with a 
specified clearance from the lower piece parts 10b; and left and right piece parts lOd between 
the upper and lower piece parts lOc, lOb and are formed on left and right sides 7c of the case 
body 7. Between the upper piece parts lOc of the holder receiving part 10, a pair of through 
holes lOe are formed, which are shaped like 11, i.e., shaped as grooves. Moreover, the 



circular-arc-like piece part 10a is cut off at the portion of the holder receiving part 10 which 
is positioned on the opening side of the cylindrical part of the case body 7, and on this side of 
the case body opening part 7b, a communicating part H where the holder receiving part 10 
and the cylinder hole are communicated with each other is formed. Here, the circular-arc-like 
piece part 10a of the mvention is formed to follow the upper part of the bearing part where 
the radial metal bearing 4h for supporting the motor shaft 4 is inserted. Then, the 
communicating part H is set to face to the fixing part of a sensor magnet 1 1 of the motor shaft 
4 which is incorporated in the case body 7. The sensor magnet 1 1 is a ring-like magnet 
where the N-pole and S-pole are polarized by turns in the rotational direction, and is set to 
rotate integrally with the motor shaft 4. 

[0023] On the upper svirface of each lower piece part 10b of the holder receiving 
part 10, a rib lOf is formed, which projects toward the upside (inside of the holder receivmg 
part 10). Moreover, on the cylindrical bottom side of the case body 7, a butting surface part 
lOg is formed, on the holder receiving part 10, that projects upward from the upper surface of 
the circular-arc-like piece part 10a. 

[0024] Furthermore, at the upper surface part 7d (the other side of the case body 7, 
corresponding to the side on the opposite side of the gear case body 9) in the peripheral 
surface of the cylindrical part of the case body 7, a connectmg opening part O (Figs. 2 and 3) 
to be the connecting part to the external power source is formed, which is described later. 
The connecting opening part O is open at the upside of the holder receiving part 10 and on 
the cylindrical bottom side of the case body 7, that is, the position where the circular-arc-like 
piece part 10a can be seen, and is formed by cutting off the upper piece part 10c of the holder 
receiving part 10. Consequently, the outside of the case body 7 and the holder receiving part 
10 in the case body conmiunicate with each other via the connecting opening part O. 
Moreover, the connecting opening part O is open approximately like a quadrangle, and a 
rectangular-tube-like projecting piece part (corresponding to the male coupler outer frame, 
which is described later) 7e is integrally formed from the opening edge part extendmg 
upwardly (Fig. 2). 

[0025] Reference numeral 12 (Figs. 5(A) - 5(D)) denotes a sensor holder which is 
integrally molded from a resin material to be fitted to the holder receiving part 10. In the 
sensor holder 12, one half part which is positioned on the opening side of the cylindrical part 
in the state of being incorporated in the holder receiving part 10 composes the concave- 
channel-like sensor support part 12a. The sensor support part 12a is shaped so that both left 
and right side parts are fitted to the space which is surrounded by the upper and lower piece 



parts 10c, 10b and left and right piece parts lOd of the holder receiving part 10, and at the 
horizontally central part of the bottom surface (imder surface) composing a concave channel, 
a circular-arc-like concave part 12b is concavely provided to go around the sensor magnet 1 1 
of the motor shaft 4. Moreover, formed to the sensor support part 12a are fixing claws 12c, 
which hold the base plate 13 between them from the positions above and below the base plate 
13 to defme a holding groove, so that the base plate 13 is supported in the state of having a 
specified clearance between that and the circular-arc-like concave part 12b. Then, at the 
under surface of the base plate 13, that is, at the surface facing to the circular-arc-like 
concave part 12b side of the base plate 13, are one pair of hall devices 14 (Fig. 8). The hall 
devices 14 correspond to the rotation detecting device of the invention and detect the rotation 
of the sensor magnet 1 1 are provided so as to stand horizontally in a line. 

[0026] On the other hand, the other half part positioned on the cylindrical bottom 
side with respect to the sensor holder 12 composes the terminal support part 12d where two 
pairs of sensor terminals 14a for feeding electricity to the hall devices 14 are insert-molded. 
The terminal support part 12d includes a wider part 12e which has a horizontal width similar 
to that of the sensor support part 12a and a narrower part 12f which is formed on the 
cylindrical bottom side and has a width narrower than that of the wider part 12e. The under 
surface of the narrower part 12f and the under surface of the horizontally central part of the 
wider part 12e are formed between them and the sensor support part 12a via a step part 12g 
that is positioned higher than the surface of the circular-arc-like concave part 12b of the 
sensor support part 12a. Moreover, the upper surfaces of the narrower part 12f and the 
horizontally central part of the wider part 12e are positioned higher than the upper surface of 
the sensor support part 12a and, from the upper surface of the narrower part 12f, the external 
connecting side end parts 14b, that are one end parts of the one pair of (four in all) the sensor 
terminals (hall device terminals) 14a, are provided projecting upward and forming a double 
line at specified intervals. Furthermore, to the higher-positioned upper surface of the wider 
part 12e, a pair of terminal receiving parts 12j are formed as notches positioned horizontally 
aligned with the positions of the sensor termmals 14a, and the bent part 17c (Figs. 6(B) and 
6(C)) of the brush terminal 17b, which is described later, is received the terminal receiving 
part 12j in the butting state. Furthermore, to the upper surfaces of both the left and right end 
parts of the wider part 12e, are ribs 12h which project upwardly. 

[0027] The end part of base plate 1 3 (Fig. 5(D)), which is disposed in the sensor 
support part 12a on the cylindrical bottom side is extended on the terminal support part 12d 
side at both the left and right end parts, where connecting holes 13a are formed, and the other 
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end part 14c of each sensor terminal 14a is inserted into a corresponding connecting hole 13a 
and soldered to the connecting hole 13 a, so that each sensor terminal 14a and hall device 14 
are connected. 

[0028] Fiirthermore, both the left and right side parts of the sensor holder wider part 
12e are formed to have shapes following both the left and right side parts of the sensor 
support part 12a, and at the side part thereof, a guide convex part 12i is formed. On the other 
hand, at the left and right piece parts lOd of the holder receiving part 10, a guide concave part 
lOh (Fig. 4) which is concavely formed, respectively, and the guide convex part 12i is 
engaged with the guide concave part lOh to perform the positioning and the movement 
guidance of the sensor holder 12. That is, the sensor holder 12 is set to be incorporated in the 
following steps: the external connecting side end part 14b of the upward projecting sensor 
terminal 14a is inserted into the through hole lOe, and the guide convex part 12i of the 
terminal support part wider part 12e engages with the guide concave part lOh of the case 
body opening part 7b to perform positioning. In this state, by pushing in the shaft length 
direction of the motor shaft 4, similarly to the incorporation of the motor shaft 4, the sensor 
holder 12 is guided by the guide concave part lOh (keeping the attitude) and slides into the 
holder receiving part 10 on the cylindrical bottom side. Then, it is set that the sensor holder 
12 is incorporated in a specified iacorporation position of the holder receiving part 10, by 
taking the state where the step part 12g between the terminal support part 12d and the sensor 
support part 12a is butted against the opening side end surface of the circular-arc-like piece 
part 10a. In this incorporation process, both the left and right end parts of the wider part 12e 
of the termmal support part 12d are arranged to be lightly pressed into the holder receiving 
part 10, by means of the rib 1 Of projecting at the lower piece part 10b of the holder receiving 
part 10 and the rib 12h projecting at the upper surface of the wider part 12e of the sensor 
holder 12. Consequently, the sensor holder 12 is incorporated in the incorporating position in 
the state of temporary holding. 

[0029] Then, by being positioned at the incorporating position, the terminal support 
part 12d of the sensor holder 12 is positioned at the upper side of the circular-arc-like piece 
part 10a of the holder receiving part. In this position, the upper side in the incorporating 
direction can come into contact with a terminal unit 19, and the terminal support part 12d is 
set to be positioned right under the coimecting opening part O which is open in the case body 
7. On the other hand, the sensor support part 12a is set to face to the communicating part H 
which is formed by cutting off the circular-arc-like piece part 10a of the holder receiving part. 
Consequently, the hall devices 14 of the sensor support part 12a are adjacently faced to the 
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sensor magnet 1 1 of the motor shaft 4 in the state of having the circular-arc-like concave part 
12b of the sensor holder between them and the sensor magnet 1 1 of the motor shaft 4. 
Positioned such, the hall device 14 can detect the rotational state of the sensor magnet 1 1 . 

[0030] Furthermore, reference numeral 15 (Figs. 6(A) - 6(C)) denotes a brush unit 
which is incorporated in the case body 7 after incorporating the sensor holder 12. The brush 
unit 15 has a pair of base end parts each having of a plate spring 17a where a brush 17 is 
arranged at the tip. The brush end parts are fixed on one side of a disk-like brush stay 16 
having a through hole 16a for the penetration of the motor shaft 4. The brush unit 15 is fixed 
by screwing the attaching parts 16b, formed on the outside diameter part of the brush stay 16, 
to the end surface of the opening part 7b of the case body 7 to be set in a fixed state. The 
brushes 17 then come into sliding contact with the commutator 5 of the motor shaft 4 in an 
elastically pressing state. 

[0031] A pair of brush terminals 1 7b, which feed electricity to the brushes 1 7 and 
one is formed integrally with each plate spring 17a, are provided on the brush stay 16. The 
brush terminals 17b extend toward the cylindrical bottom side of the case body 7 when the 
brush unit 15 is incorporated into the case body 7, and each bent part 1 7c, the external 
coimecting end part, is set to come into contact with one of the pair of notch-like terminal 
receiving parts 12j of the sensor holder 12 positioned at the previously set incorporating 
position in the butting state. Thus, when mounted, the brush stay attaching part 16b is butted 
against the end surface of the case body opening part 7b, and the normal incorporation can be 
performed. Therefore, in the case where the step part 12g of the sensor holder 12 is 
incorporated in the state of not butting against the opening side end surface of the holder 
receiving part circular-arc-like piece part 1 Oa (in the state where the sensor holder 1 2 is not 
positioned at the specified incorporation position, and is positioned on the holder receiving 
part 10 at the cylindrical bottom side), it is set that the brush stay attaching part 16b and the 
end surface of the case body opening part 7b cannot come into contact with each other, even 
if the brush terminal bent part 17c comes into contact with the sensor holder notch part 12g. 
Consequently, the incorporation state of the sensor holder 12 can be confirmed by the 
incorporation state of the brush unit 15. And at this moment by further pushing in the brush 
unit 15 to make the brush stay attaching part 16b come into contact with the end surface of 
the case body opening part 7b, the positioning of the sensor holder 12 can be performed 
through the brush terminal bent part 17c. 

[0032] In the state where the sensor holder 12 and the brush unit 1 5 are 
incorporated in the case body 7, from the connecting opening part O of the case body 7, the 
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sensor terminal external connecting part 14b, which projects from the sensor holder terminal 
support part 12d, and the brush terminal bent part 17c can be seen. On the other hand, a 
terminal unit (male coupler terminal part) 19 (Figs. 17(A) - 7(D)) coimects the sensor 
terminal external connecting part 14b and brush terminal bent part 17c to the coupler (female 
coupler) 18 (Fig. 1) on the external power source side and is attached to the connecting 
opening part O. The terminal unit 19 is set to compose the male coupler by being inserted 
from the upside (from the outside), as shown in Fig. 1, into the rectangular-tube-like 
projecting piece part 7e forming in the connecting opening part O. The terminal unit 19 
comprises a terminal holder 20, which is formed approximately like a rectangular pillar shape 
to be inserted into the projecting piece part (male coupler outer frame) 7e in the slip-off- 
stopping state and six middle terminals 21 are incorporated in a double line to be positioned 
at the part facing to the sensor terminal external coimecting parts 14b and the brush terminal 
bent parts 1 7c that can be seen from the connecting opening part O. Furthermore, engaging 
claws 20a are formed on one pair of left and right incorporating tip sides which face to each 
other of the terminal holder 20 and are set to be engaged with the step-like engagement 
receiving part 7f formed in the coimecting opening part O when the terminal unit 19 is 
incorporated in the connecting opening part O, so that the terminal unit 19 is surely fixed to 
the connecting opening part O. By the way, the engagement receiving part 7f is arranged to 
be integrally formed by being drawn from the incorporating direction of the brush unit 1 5 
when molding the cylindrical part of the case body 7. 

[0033] By inserting the terminal unit 1 9 into the connecting opening part O, the 
lower end part 21a of each middle terminal 21 and an associated one of the sensor terminal 
external connecting parts 14b and the brush terminal bent parts 17c are electrically connected. 
Consequently, the terminal unit 19 can be incorporated in the connecting part where the 
sensor terminal 14a and the brush terminal 17b are joined. By connecting the female coupler 

1 8 on the vehicle body side to the male coupler, which includes the terminal unit 1 9 and the 
projecting piece part 7e, the electrical cormection can simultaneously be performed to both 
the hall device 14 and the brush 17. Furthermore, it is arranged that when the terminal unit 

1 9 is incorporated up to the specified position, the concave step 20b formed on the peripheral 
surface of the terminal holder 20 comes into contact with the convex step 7g formed to the 
inner peripheral surface of the projecting piece part 7e to regulate any further incorporation to 
the back side. 

[0034] Here, the terminal unit 19 composes the male coupler in cooperation with 
the projecting piece part 7e. At the time of connection with the conventional type vehicle 
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body side female coupler 18, which is arranged on the vehicle body side, the seal is 
accomplished at the same time as the connection of the fellow couplers by the water proof 
means which is separately arranged, and the intrusion of water into the connecting opening 
part O at the lower part of the terminal holder 20 is prevented. Thus, a special water proof 
structure for the sensor holder terminal support part 12d is unnecessary. Furthermore, it is set 
that the sensor terminals 14a, which are disposed in the sensor holder 12 are insert-molded 
and have no looseness, but the brush terminals 1 7b which are disposed in the brush unit 1 5 
are incorporated such that a little looseness is allowable, and functions as play when inserting 
and coimecting the external power source coupler 18 to the terminal unit 19. 

[0035] Furthermore, by incorporating the motor yoke 3, which pivots one end part 
of the motor shaft 4, to the casing 6 in which the sensor holder 12, brush imit 15, and terminal 
unit 19 are moimted, the incorporation of the motor 1 is completed. It should be noted that 
the motor yoke 3 is fixed by making the opening end part thereof butt against the attaching 
part outside diameter side of the brush unit 1 5 at the end surface of the case body opening 
part 7b and by screwing thereto. 

[0036] In the case of the preferred embodiment of the invention structured as 
mentioned above, the rotation detection of the motor shaft 4 is performed by detecting the 
rotation of the sensor magnet 1 1 which rotates integrally with the motor shaft 4 by the hall 
device 14. Consequently, it is possible to detect the movement amount or the position of the 
movable member which acts on the basis the output shaft practicing the output through the 
reduction mechanism. Then, in this case, the hall device 14 is incorporated in the sensor 
holder 12, and the sensor holder 12 is arranged in the inside of the case body 7, by being 
incorporated toward the tube bottom side (channel back side) from the opening part 7b, 
which is the incorporation direction of the motor shaft 4 to the holder receiving part 10 
formed to the case body 7, and it is urmecessary to plan a special water proof structure. 
Furthermore, in this case, the sensor holder 12 is incorporated in the state of being lightly 
pressed into the holder receiving part 10, and therefore, that can temporarily be held in the 
case body 7 by performing the incorporation work, and it is urmecessary to separately use 
fixing means. As a result, the attachment work can be simplified. 

[0037] On the other hand, in the case of the incorporation to the cormecting opening 
part O of the terminal unit 19, it is surely fixed by engaging the engaging claw 20, which is 
formed on the incorporating tip side of the terminal holder 20 with the step-like engagement 
receiving part 7f which is formed in the connecting opening part O, and the water proof 
structure can be provided only by engaging and attaching the engaging claw 20 to the 
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engagement receiving part 7f. In the meantime, the incorporation workability can also be 
improved, which is different from the case in which an engaging hole is pierced on the case 
side and an engaging claw on the terminal unit side is engaged with the engaging hole as 
shown in the prior art. 

[0038] Furthermore, the engagement receiving part 7f is set to be integrally formed 
by being drawn from the incorporating direction of the brush unit 15 when the cylindrical 
part of the case body 7 is molded. Thus, the number of parts can be reduced. 

[0039] Furthermore in this embodiment, the terminal support part 12d, which is 
formed to the sensor holder 12, faces the coimecting opening part O, which is formed in the 
tube peripheral surface of the case body 7, and the structure is made such that the brush 
terminal bent part 17c of the brush unit 15 is also provided to the terminal support part 12d in 
addition to the sensor terminal external connecting part 14b. Therefore, it is possible to 
integrate the sensor terminal external connecting part 14b and the brush terminal bent part 
1 7c by inserting the terminal unit 19 into the connecting opening part O. Further, by 
connecting the coupler 18 on the external power source side to the terminal unit 19, the 
electrical connection can simultaneously be performed to both the hall devices 14 and the 
brushes 17. As a result, it becomes unnecessary to make a structure where the lead wires, 
each of which is separately pulled out, are collected into the extension harness like the 
conventional one using lead wires, and the nimiber of parts can be reduced. In terms of the 
cost, a low price can also be achieved and, in addition, the automatic incorporation also 
makes it possible to achieve the improvement in the workability. 

[0040] Furthermore, in this embodiment, even if the sensor holder 12 is 
incorporated in the state where it does not reach the channel depth previously set to the holder 
receiving part 10 and has a positional deviation, the brush terminal bent part 17c of the brush 
unit 15 acts to press the sensor holder 12 to the specified position by incorporating the brush 
unit 15, and the sensor holder 12 is properly positioned. As a result, the bad incorporation is 
eliminated and the dispersion in product quality is reduced. 

[0041] Furthermore, in this case, the circular-arc-hke piece part 10a is formed on 
the holder receiving part 10 on the cylindrical bottom side and, when the sensor holder- 12 is 
incorporated in the holder receiving part 10, the terminal support part 12d is positioned on the 
upside of the circular-arc-like piece part 10a, that is, the upper side in the incorporating 
direction of the terminal vmit 19. In this state, the terminal unit 19 is incorporated in the 
terminal support part 12d and, therefore, the load in the incorporating direction, which is 
produced at the time of incorporation, is received by the circular-arc-like piece part 10a 
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which comes into contact with the terminal support part 12d, and it does not directly act on 
the terminal support part 12d. As a result, it avoids the incorporating load acting on not only 
the sensor holder 12 but also the base plate 13, and the accuracy of the rotation detection can 
be raised. 

[0042] Furthermore, in this case, even if the motor 1 is formed to have a 
horizontally mirror image structure of the motor 1, the shape of the engagement receiving 
part 10 needs not be made a horizontally mirror image. Therefore, common parts can be used 

and, therefore, it becomes possible to deal with the sensor holder 12 only by forming one 
kind. The common member can be used to achieve an improvement in quality control and to 
achieve a low cost. 

[0043] Furthermore, in the case of the embodiment, it is also possible to construct a 
motor with a specification which requires no position detecting mechanism of the motor, only 
by incorporating a brush unit 15 in the casing 6 without incorporatmg a sensor holder 12 
therein, and it becomes possible to use the common member. 

[0044] Thus, in the case of the invention, by doing this, in a motor with a rotation 
detecting device, the sensor holder composing the rotation detecting device is contained in 
the case body by being incorporated from the uicorporating direction of the rotary shaft, and 
on the other hand, the connection between the external pull-out terminal unit and the 
connecting opening part is performed by engaging the engaging claw formed on the terminal 
holder, with the step-like engagement receiving part formed on the coimecting openmg part. 
Therefore, a simple structure is realized, and the number of parts is reduced in addition to a 
water proof structure being provided. 

[0045] Furthermore, because the incorporating load which is produced when 
incorporating the external pull-out terminal unit into the sensor holder is received by the 
circular-arc-like piece part of the holder receiving part, it is avoided that the incorporating 
load acts directly on the sensor holder to deform the sensor holder, which enables providing a 
rotation detecting device with a high accuracy. 
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. MOTOR WITH ROTATION DETECTING DEVICE 



pOOU 1 j'^TEe ^rei35 1nvanition relates to the technical field of a motor with a rotation 
detecting device, which is used for electrical equipment mounted on a vehicle or the like. 



CsT: '"'^^ [0002] ~'v|enerally, in this^ kind of motors , there is ^- motor with a rotation detecting 
device which detects the rotational amount of a rotary shaft of the motor for detecting the 
movement amount or the position of a movable member (actuator) acting on the basis of the 
driving of the motor. As such a motor, motors which are shown in JP-A-1 1 -2 1 5773 and 
JP-A-1 1 -21 5774 are proposed. In the case of these motors, as shown in Fig. 10 (A), an 
opening 22a is formed in the peripheral surface of the cylindrical part of a casing 22 where a 
reduction worm wheel and a rotary shaft worm forming part of the motor are contained. The 
structure is4»ad©-such that a rotation detecting device 24 is provided on the inside surface of . 
a sensing unit 23 which is formed to close the above described opening 22a, and^ jfe. w dLi itj ii 0 
ppeef of the rotation detecting device 24 or other members which are arranged in the interior 
of the casing 22 is achieved by putting a seal member between the peripheral part of the 
casing opening 22a and the sensing unit 23 to close the opening 22a. 

[0003] However, with such a structure as the above described conventional one, the 
^sing unit 23 in which the rotation detecting device 24 is provided is put from the outside 

4e-.the opening 22a formed in the peripheral part of the casing 22, and Ais - one is integrated by 
fixing means using a ocrew 25 . Therefore, not only the screwing work becomes necessary 

sj^ ially to make ^the work troublesome but also stiei^a risk that the screw 25 is loosened by 
an external force stttee^the fixing screw 25 is exposed to the outside of the motoys-supposed^ 



-«i4_additionally, s«Sl-a problem that the above described water proof structure must be 
provided at the boundary part between the casing 22 and the sensing unit 23 is^^eit. 

[0004] On the other hand, when providing a rotation detecting device, the electrical 
connection for feeding electricity to the rotation detecting device is necessary. In the case of 
the conventional one^as shown in Fig. 10 (B), a lead wire 24a is pulled out of the rotation 
detecting device 24 and is integrated with a lead wire 26 which is separately pulled out for 
feeding a brush^^s an extension harness 2\'^ form ed-. At the end part of the extension 
harness 27, a connecting male coupler 28 is provided, and to the male coupler 28, a female 
coupler which is pulled out^the external power source on the vehicle body side or the like is 
connected. However, each extension harness 27 is required to have a different length 
depending on the position where the motor is provided. Therefore, it is necessEiry to prepare 
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motors in which extension harnesses 27 of various kinds of specifications are provided. , 
Additionally, there are suchi toroblems that the number of products becomes large to make O 
—the- quality control troublesome, and^tfeat- a high cost ^io oauood r- 

[0005] Furthermore, in the case where such a motor is attached to the door of a 
vehicle or the like, horizontally mirror image casings 22 may be prepared, but the shape of 
the opening 22a formed in each casing 22 is not horizontally symmetrical. Therefore, there is 
•sTwh a problem that a sensing unit 23 with a shape corresponding to each of these openings 
22a must be prepared regp cctivoly , which makes it difficult to use a common part. The 
problems to be solved by the pF©s©HHiivention exist in these points. 

Disclosure of the Invention ^ l^miS2^^XU^>^MSMm^ 

100061 The ^=©S€irt mvenSonlsl^re in view of the situation, having an object of 
solving -tfees^problems, and it is a motor comprisingya rotary shaft; a casmg with a )o£Vpri^dif^ 
cylindrical part which rotatably contains the rotary shaft; and a rotation detecting device 
which detects the rotation of the rotary shaft, eharacteriaod in tho^ the rotation detecting 
device is supported by a sensor holder, and the sensor holder is disposed in the casing by the 
incorporation(installation) from the incorporating direction to the cylindrical part of the 
rotary shaft, ""^^s. 

— 1 00 0 7 ] — Th^ ^y doingj^, the sensor holder is arranged to be housed in the casing, 
and it becomes unnecessary to provide a waterproof structure. 

[0008] In this motor, it is possible that a holder receiving part is formed on the inner 
peripheral svirface of the cylindrical part of the casing of th e piQsea t>invention, and that a 
sensor holder is incorporated in the holder receivinspart in a state of temporary holding, and 
^^ee fixing means^^^he sensor holder such as scre\^€ becomes unnecessary. 

[0009] Furthermore, in ti^motor, the sensor holder of the^Jiesent invention can be 
a holder, where a sensor support part in which the rotation detecting device is incorporated 
and a terminal support part in which a connecting terminal thereof is incorporated are formed, 
and a connecting opening part for seeing the terminal support part from the outside is formed - 
in the^peripheral surface of the cylindrical part of the casing. 

[0010] Furthermore, in tl^ motor, it is possible that,on the opening side of the 
cylindrical part of the casing of the piesent invention, a brush unit in which a brush is 
incorporated is fixed, and that the sensor holder in the casing is positioned and supported by 
the casing on the basis of the fixing to the casingji^J^tashunit. ^ eySlSitljJ^^j^ ,^ 

[0011] Furthermore, in th^ motor, the construction can be made^^j^a^e brush ^^^^ 
cormecting terminal incorporated in the brush unit of the ,^ese«t-invention - • 




be supported by the terminal support part ef - the s ef isophoMe F, and to be seen from the 
connecting opening part of the casing. 

[0012] Furthermore, in t^ motor, the connecting opening part of the casing of the 
—present invention can be a partjwhere at least one projecting piece part which projects toward 
the outside diameter side is formed. 

[0013] Furthermore, in t^S motor, an external pull-out terminal unit which is 
electrically connected to each of the connecting terminals of the rotation detecting device and 
the brush can be incorporate^in the coimecting opening part of the prca^nt invention, from 



[0014] Furthermore, in thi5 motor, the ■ conotruetien can bcisade such that the 



the outside diameter side of the cylindrical part. ... i 

rnA-.^i T7.-^u *1 

up 



terminal of the terminal support part of the firesent invention is supported in the state of 
projecting in the outside diameter direction of the cylindrical par^an^on the other hand, a 
support piece part ^on the charmol back oido which^^pOT^teth^^mn^^ipport^ LcaIjiT" 
sensor holde^ is formed "^the holder receiving part, and the incorporaffon load^at the time oi"^ 
incorporating the external pull-out terminal unit to th^OTninal support part is received by the 
support piece part through the terminal support par^ and it'io ayoiticcHbr the incorporation 
load to act on the sensor holder to deform the sensor holder, and the accuracy of the rotation 
detection can be raised. X— — f— 

[0015] Furthermore, in this'motor, the construction can be made such that to the 
external pull-out terminal unit of the pe es^ nt invention, at least one engaging claw is formed 
on the incorporation tip side, and the engaging claw is engaged with the step-like engagement 
receiving part which is formed to the coimecting opening part, when the external pull-out 
terminal unit is incorporated in the connecting opening part. By doing this, it becomes 
possible to set an engagement receiving part with which the engaging claw is engaged, 
without providing an opening which leads to the periphery of the projecting piece part, and 
th ^xt|mal pull-out terminal unit can be attached to the connecting opening part in a sealing 
state ~j»i4 a water proof structure eon bo provided, and the workability can be improved. 

[0016] Furthermore, in this motor, the engagement receiving part of the pt^eseaL- 
invention is formed integrally when the cylindrical part is molded. 
_^Bne£J)escrirtion of the Drawings 

^0017]^ Fig. 1 is a partial^ cross sectional front view of a motor^ 
Fig. 2 is a partial^ cross sectional side view of the state where the motor part of the 

. Figs. 3 (A) and 3|(B) are a front view and a plan view of a casing, respectivelyf • 




Fig. 4 is a side view of the casing) J 

Figs. 5 (A), 5 (B), 5 (C), and 5 (D) are a plan view, a front view, and a side view of a 
sensor holder, and a plan view of the state where a base plate is attached, respectivel}|^j 
^ ^ Figs. 6 (A), 6 (B), and 6 (C) are a side view and a plan view of a brush unit, and the 
cross sectional view of Fig. 6 (A), respectively^ 

Figs. 7 (A), 7 (B), 7 (C), and 7 (D) are a plan view, a partial^ cross sectional front 
view, a bottom view, and a partial^ cross sec^^^de view of a terminal unit, respectively^ 

Fig. 8 is a front cross sectional view e- xplainiip the state where a sensor holder, a 
brush unit, and a terminal unit are incorporated in the casindf t 



m tft© conventional emb e diment , respectively. ft" 



fly enlarged front cross sectional idey^explaining the folation of- 
incorporation of a sensor holder, a brush unit, and a terminal imitj^j ^ 

Figs. 10 (A) and 10 (B) are a side cross sectional view anda^partial front view 
explaining the rotation detecting device in A© conventional emb e diment , respectively. 
. Boot Mode for Gai - iyiiig e ut tho Invcntioj 

[0018] The embodimen^ of th e prcocnt invention will be described on the basis of 
the drawings of Fig. 1 to Fig. ^ 

[0019] In the drawings, reference numeral 1 denotes a motor (motor device) with a 
reduction mechanism and a rotation detecting mechanism. One end part of a motor shaft 
(rotary shaft) 4 is rotatably supported by a bearing unit including a thrust bearing 4f pressed 
into the motor shaft 4 and a radial metal bearing 4g pressed into the motor yoke 3 in a motor 



yoke 3^ shaped like a cylinder^with a bottom which coi^^ses a^otarpart 2 of the motor 1. 

An armatiire core 4a whi « h is positioned at one end sid^and rotat^^^^ra^ with t^e^otor 

shaft 4 a comrr^atOTS is positioned at the other end sideband rota^^i^tegrally 

with the motor shaft 4. are attached to the motor shaft 4 in the motor yoke 3. Reference 
A 

numeral 3a denotes a pair of permanent magnets which are fixed to the inside peripheral 
surface of the motor yoke 3. 

[0020] Reference numeral 6 denotes a casing in which the reduction mechanism of 

The c asi ng - 6 



the motor 1 is contained, aid the casing 6 is formed by molding/a resin materialHftic- 
is provided integrally with a case body 7. whi^ is formed with a cylindrical parrtb ro 



is provided integrally with a case body X whi^ is formed with a cylindrical parrtb rotatably 
jDiiet the other end part of the motor shaft 4 projecting from the motQ^^ . i ~,vi) 

^approximately half of the motor shaft 4 is containedr-^^-a- gear case body 9 -miieh is v 
arranged at one side of the case body (corresponding to the casing of the present invention) 7 
an(^vhere the reduction mechanism members^ such as a worm wheel 8 mesh^with a 
worm 4b formed on the other end . .s id&-o£Jh& motor shaft 4, large and small gears (not shown 



in the figibe), and an output shaft (actuator driving output shaft, not shown in the figure) are 
contained^in Si^state of being connected at the meshing part of the worm 4b and worm 
wheel 8. 

^ Uibc \mXh a baffrim, aud tha 



-«&er end part of the motor shaft 4^is rotatably ^iv^fed by a bearmg unit including a thrust 
bearing 4c, a damper 4d, and a radial metal bearing 4e at the tube bottom part 7a;^»-fee-©thcr 
. \cnd oidc. The horizontally approximately, central part of the motor shaft 4 is rotatably 
^^^^^^by a radial metal bearing 4h which is pressed into the 

7. Consequently, the motor shaft 4 is set so that three positions in all inM?-horizoAtS^ 
' •diin .L i u M are supported by the motor yoke 3 or the case body 7. -Gfte end side of the case 
•body 7^f#^which the motor shaft 4 is inoo^oSdhecome s a motor shaft incorporation 
opening part (hereafter, referred to as^opening part) 7b. In the inside tube surface on the 
opening part 7b side, & holder receiving part 10 of the^seseat inventira is buried on the 
" , obannol back side to divide that and the cylinder hole at me penetratmg'part ot the motor 
. shaft 4. 

[0022] "Ilu ' e ^ the ^^^^ giyen on the basis of the vertical and 

-horizontal directional properties baoBd on Fi^2 and ¥*g. 4 in order to make the description 
understandable, but of course, the p goaont invention is not limited to these directional 
propertiesr ^t«Ln^t5.i*^U^U*uJSJi^.^.^ ^ 

[0023] The holder receiving part 1 0 is formed to be a long space on the e^a^^^^^^^^il^^ 
back aide, surrounded by^ circular-arc-like piece part 10a (corresponding to the support 
. piece part of the p^scat invention) which is positioned over the penetrating part of the motor 
.shaft 4 of the case body 7 and where|iemi^^^^^^ arc to 

...adjacently facp4^the i^tor ^jbaft 4?a pair of lower piece parts 1 Ob j ^^lgjgto ^the left and 

right sides^c'^ofthe'case b^ody 7 from both left and right end edge parts of the Ujp, i 

-l «ircular-arc-like piece part 1 Oa; a pair of upper piece parts 1 Oc which is formed at the upi^ ^ 
jwith a specified clearance lJ?the lower piece parts 10b; and left and right piece parts lOd 
^^Sicomicct the upper and lower piece parts 10c, 10b and are formed on left and right sides 
-7c of the case body 7. Between thp upper piece parts 1 Oc of the ^ 
pair of through holes lOe are formed, which are shaped like U^^ Moreover, ^me 
circular-arc-like piece part 1 n ^ho nhnnn e]^tbi&^id^pa^: ia&fee .ho l - d^ 3p ^iviM^^^ ' I ' O is cut 



.off and on this side of the case body opening part 7b, amm^c^ part H v^here the holder 
/^ceiving part 10 and the cylinder hole are communicated^each ot her is formed. Here, the 
I circular-arc-like piece part 10a of the p SsSS^^ofeent is formed^oUowittg-the upper part 



of the bearinspart-wl^erejie radial metal bearing 4h for pivbting the motor shaft 4 is inserted. 
Then, the- ^n^ctmg ^rtH^et^to face to the fixing part of a sensor magnet 1 1 of the motor 
shaft 4 which is incorpbfatiafin the case body 7. "©y-tfee-w^he sensor magnet 1 1 is a 
ring-Hke magnet where the N-pole and S-pole are polarized by turns in the rotational 
direction, and is set to rotate integrally with the motor shaft 4. 

[0024] On the upper surface of ^el^wer piece part 1 Ob of the holder receiving part 
10, a rib lOf is formed, which proj^cts,tow^rdtl^ upside (i|^side (^Ae^^Wer^ejc^ving part 



which Pr°^^^^^|^^Y^^'^^^^^^,,^^ 
1 0). Moreover, on the Si a M oI ^ fe ^ira^ the holder i-cc u lvlii^ poi ' tlO , a butting sTfiface 
part lOg is formedwirthe-istate-o£projectfeg lopward from the upper surface of the 
circurar-arc-like piece part 10a. ' > 

[0025] Furthermore, at the upper surface part 7d (the other side of the case body 7^ 
corresponding to the side on the opposite side of the gear case body 9 forming part ) in^? ^ 
peripheral surface of the cylindrical part of the case body 7, a connecting opening part ^to 
be the coimecting part to the external power source is formed, which is described later. Th^ 
con„ec.in^enm|£artOj^p^th^>jg^ 

receiving part 10, that is, the position where the circular-arc-like piece part 10a ean be^^i^, 

and is formed by cutting off the upper piece part 10c of the holder receiving part 10. 

Consequently, the oji^j^^ of ^°^y ^ ^® holder receiving part 10 in the case body 

jssffie commimicate^^ch other via the connecting opening part O. Moreover, the coimecting 

opening part O is open approximately like a quadrangle, and a rectangxilar-tube-like 

proiecting piece part (corresponding to the male coupler outer frame, which is described _ 

later) 7e is integrally formed from tlje opem^^ed^ejart tewwd-tee-u^side. \^ \ 

[0026] Reference numeral l2^1ienotes a sensor holder which is integrally molded 

from a resin material to be fitted to ^^e^J^^^gJ^'^'^'^^^^j^^J^^^^^ sensor holder 12, 

one half part which is posilS^doiime^l'iniiiii^ tlnin liflm in the st^e^^being incorporated in 

the holder receiving part 10 composes the concave-chaimel-like sensor support part 12a. The 

sensor support part 12a is shaped so that both left and right side parts are fitted to the space 

which is surrounded by the upper and lower piece parts 10c, 10b and left and right piece parts 

l Od of the holder receiving part 10, and at the horizontally central part of the bottom surface 

. (under surface) composing a concave channel, a circular-arc-like concave part 1 2b is 

concavely provided to go aromid the sensor magnet 1 1 of the motor shaft 4. Moreover ,^o 

the sensor support part 12^ fixing claws 12c a f e form ed ^ which hold the base plate 13 . 

between them from the upw^d-^idZd ownward; so that the base plate 13 is supported in the 
A 

state of having a specified clearance between that and the circular-arc-like concave part 12b. 




Then, at the under surface of the base plate 13, that is, at the surface facing to the 
circular-arc-like concave part 12b side of the base plate 13,^one pair of hall devices H^vviidi 
correspond to the rotation detecting device of the f^©s©»t invention and detect the rotation of 
. the sensor magnet 1 1 are provided i n Uic state ef standkig horizontallj^^]^ljne^^^^^_^^ 

[0027] On the other hand, the other half part positioned on\he ehaynel back side^^^ (U<;^^^^ 
the sensor holder 12 composes the terminal support part 12d where two pairs of sensor "t^i 
terminals 14a for feeding electricity to the hall devices 14 are insert-molded. The terminal 
support part 12d includes a wider part 12e which has a horizontal width similar t^ 



O^&A, , 

sensor support part 12a and a narrower part 12f which is formed on the chan n e l ba ck side and 
has a width narrower than that of the wider part lls^aM^e under surface of the narrower 
part 12f and the under surface of the horizontally central part o f Qem der part 12e are formed 
between them and the sensor support part 12a via a step part 12g to-be positioned higher than 
the surface of the circular-arc-like concave part 12b of the sensor support part 12a. 
Moreover, the upper surfaces of the narrower part 12f and the horizontally central part of the 
wider part 12e following thi s are fermod to be positioned higher than the upper surface of the 
sensor support part 12a|an^from the upper surface of -ttiis narrower part 12f, the^^emal 
connecting side end parts. l_4bjthat_are one end parts of the one pair of (four m all)^sensor 
terminals (hall device terminals) Harare provided projecting upward and forming a double 
line at specified intervals. Furthermore, to the higher-positioned upper surface of the wider 
part 12e, encp^hoftoini:^ parts 12j are formed Mi«ranotcl^te-b©.positioned 

horizontallv ^i^^'t e me - arra figiag positioJ* of the sensor terminal! 14a, and it- is set tha t the 
bent part 17c^of the brush terminal 17b^which is described lateys di spo s ed to the terminal 
receiving part 12i in the butting state. Furthermore, to the upper surfaces of both the left 
and right end parts, of the wider part 12e,^ribs 12h^ich project upward am-fe^ 



[0028] - D> v v u y ^-Q^ e ^l ^^^^^^^^^ ^P^j^^^^^^^^^^ l^which' 
ed^Qthe sensor support ^rt 12a*^^ct^d^on th^tOTimiy'support part 12d sid 
both the left and right end parts, where « connecting hold 1 3a 'i^ formed, and it 4gi5eM h at .the 
other end part 14c of each sensor terminal 14a is inserted and soldered to the connecting hole 



other end part 14c of each sensor terminal 14a is insertedand soldered to the connecting I: 
13a, so that each sensor terminal 14a and hall device 14 are connected. 

[0029] Furthermore, both the left and right side parts of the sensor holder wider part 
12e are formed to have shapes following both the left and right side parts of the sensor 
support part 12a, and at the side part thereof, a guide convex part 12i is formed. On the 
other hand, at tl^left and right piece parts lOd of the holder receiving part 10, a guide 
concave part K^j^hi^ is concavely fevide^n tfa o outside diameter sido -is-fetmed. 



respectively, and it io oct that the guide convex part 12i is engyed with the guide concave 
part lOh to perform the positioning and the movement guidjSi of the sensor holder 12. That is, 
the sensor holder 12 is set to be incorporated in the following steps^ the external connecting 
side end part 14b of the upward projecting sensor terminal 14a is inserted into the through 
hole lOe, and the guide convex part 12i of the terminal support part wider part 12e is-p«t^H— 

attitude ofbeing engag^ with the guide concave part lOh of the case body opening 
part 7bi^'£^^^o^tioning. iG porformed; and m this state, by feei»gpush&^5i the shaft length 
direction of the motor shaft 4^ similarly to the incorporation of the motor shaft 4, the sensor 
holder 12 is guided by the guide concave part lOh (keeping the ^JijJ^ ^^^^jSj^^^^^Hfe^ 
in the state of slidi^g^^e e honn & l backaido o£4b e holder receiving part^ 0. Then, it is set 
that the sensor holder 12 is incorporated in a specified incorporation position of the holder 
receiving part 10, by taking the state where the step part 12g between the terminal support 
part 12d and the sensor support part 12a is butted against the opening side end siirface of tiie 
circular-arc-like piece part 1 Oa. In this incorporation process, both the left and right end 
parts of the wider part 12e of the terminal support part 1 2d are arranged to be ineoiporatedin — 
tlic state of b eiag lightly pressed into the holder receiving part 10, by means of the rib lOf 
projecting at the lower piece part 10b of the holder receiving part 10 and the rib 12h 
projecting at the upper surface of the wider part 12e of the sensor holder 12fc"aHd^- 
consequently, it is set th at the sensor holder 12 is incorporated in the incorporatl»tf position m 
the state of temporary holding. 

[0030] Then, by being positioned at the incorporating position, the terminal support 
part 12d of the sensor holder 12 is P^^°^^^*|^^J,^J|®^^^ °^ ^^^^^^^'^^^'^^^^^^o^trw^ il^T 
part 1 Oa of the holder receiving ^2.^ direction jof^ C^^C!^s:^ 

'^^"^^^^temiinal unit 19 to oomo mto contaot y and Kis set to be positioned right under the 

connecting opening part O which is open in the ca;^ body T.-t^Aon the other hand, the sensor 
support part 12a is set to face to the^eenaecting-partH. which is formed by cutting off the 
circular-arc-like piece part lOa of the holder receding part. Consequently, the hall devices 14 
of the sensor support part 12a are adjacently facmg to the sensor magnet 1 1 of the motor shaft 
4 in the state of having the circular-arc-like conca ye pa rt 12b of the sensor holder between 
them and the sensor magnet 1 1 of the motor shaft 4. ^Fheji^the hall device 14 can detect the 
rotational state of the sensor magnet 1 1 . ^.(iK) - C>(S$^ 

[0031] Furthermore, reference numeral 1 5^denotes a brush unit which is 
incorporated in the case body 7 after incorporating the sensor holder n.^Injhe brush unit 1 5\\Q^ 
jsfit pair of base end parts of a plate~^pring 17a where a brush 17 is arranged at the tip^-ase 



fixed on one side of a disk-like brush stay 16 ^w4i©Pe a through hole 16a for the pen^ation of 
the motor shaft 4 Ja open. The brush unit 1 5 is fixed by screwing the attaching parti 1 6h^ 
formed on the outside diameter part of the brush stay 16. to the end sxarface of the opening part 
7b of the case body 7f-att44t4&.set in the. fixed states ge brush) n^comeJinto slidj^ 
contact with the commutator 5 of the motor shaft 4 infeistat©-o£elastically pressing. 

[0032] .A pai^o^rush terminals 1 7bj which feed electricity to the brushf 1 7 and^^ 
formed integrally with l^plate ^ringl7aa^^^-0g ^^ th e^rush stay 1 ^^^^J^^ ^"^sh 
terminals 17b m& r-trnHiV iSiiiiirr the S i a n ke l- baek side of the case body 7 t^the state - 
- where tlie brush unit 15 is incorporated ir/the case body 7, andfee^bent part 17c teJaathe 
external connecting end part^is set to come into contact with one^pair of notch-like terminal 
receiving parts 12j of the ^^^^^^^^jJ^P^S^g^^^j^Jl® previously set incorporating 
] position in the butting state. It h A aial b> Ukiiig diu Alutu , the brush stay attaching part 
1 6b is butted against the end surface of the case body opening part 7b, and the normal 
incorporation can be performed. Therefore, in the case where the step part 12g of the sensor 
! ■ holder 12 is incorporated in the state of not butting against the opening side end surface of the 
- ' holder receiving part circular-arc-like piece part 1 Oa (in the state where the sensor holder 1 2 
- is-not positioned- at the ohannol this 

2^ side of the holder receiving parJl^, it is set that the brush stay attaching part 16b and the end 
surface of the case body opening part 7b cannot come into contact with each other, even if the 
brush terminal bent part 17c comes into contact with the sensor holder notch part 12g. 
Consequently, the incorporation state of the sensor holder 12 can be confirmed by the 
incorporation state of the brush unit 15. And at this moment by fiirthermoEe pushing in the 
brush unit 15 to make the brush stay attaching part 16b come into contact with the end 
surface of the case body opening part 7b, the positioning of the sensor holder 12 can be 
j)erformed through the brush terminal bent part 17c. 

[0033] In the state where the sensor holder 1 2 and the brush unit 1 5 are 
incorporated in the case body 7^ 1xi cc tbi s ^it igj i?^bat from the connecting opening part O of 
the case body 7, the sensor terminal external connecting part Mbj^hich projects from the 
sensor holder terminal support part 12djand the brush terminal ^ept^rU^c^^bgseen. 
On the other hand, a terminal unit (male coupler terminal part) 19^connects the sensor 
terminal e^tenml connecting part 14b and brush terminal bent part 17c to the coupler (female 
coupler) 1 8^on the external power source side and is attached to the connecting opening part 
O. The terminal unit 1 9 is set to cmnpose the male coupler by being inserted from the 
upside ^om the outside^ into the rectangular-tube-like projecting piece part 7e form€*4|i the 



connecting opening part O. And it is conDtmctcd by gompris i ngj a terminal holder 20^ which 
is formed approximately like a rectangular pillar shape to be inserted into the projecting piece 
part (male coupler outer frame) 7e in the slip-off-stopping state]^and six middle terminals 21 
-rrr^v.'hich are incorporated in a double line to be positioned at the part faciim to the sensor 
terminal external connecting par^l4b and the brush terminal bent par^ 17c te%^ seen from the 
connecting opening part O. Furthermore, engaging claws 20a are formed on one pair of left 
and right incorporating tip sides which face to each other of the terminal holder 20 g and are 
set to be engaged with the step-like engagement receiving part 7f formed in the connecting 
opening part O when the terminal unit 19-.is incorporated in the connecting opening part O, so 
that the terminal unit 1 9 is surely fixed to the connecting opening part O. By the way, the 
engagement receiving part 7f is arranged to be integrally formed by being drawn from the 
incorporating direction of the brush unit 15 when molding the cylindrical part of the case 
body 7. 

[0034] ~Thea;jby inserting the termmalmg i^"iiSSj^S?I^S»&-*^^^'^^^ ^' 
the lower end part 21a of each middle terminal 21^the sensor terminal extemalconnecting 
part| 1 4b and the brush terminal bent part( 1 7c are electrically connected. Consequently, the 
terminal unit 19 can be incorporated in the connecting part where the sensor terminal 14a and 
the brush terminal 17b are p ^Hogeth ^. By connecting the female coupler 1 8 on the vehicle 
body side to the male coupler ^hich includes the terminal unit 19 and the projecting piece 
part 7e, the electrical connection can simultaneously be performed to both the hall device 14 
and the brush 1 7. Furthermore, it is arranged that when the terminal unit 19 is incorporated 
.up to the specified position, the concave step 20b formed on the peripheral surface of the 
terminal holder 20 comes into contact with the convex step 7g formed to the inner peripheral 
surface of the projecting piece part 7e to regulate an^^^incorporation to the back side. 

[0035] Here, the terminal unit 1 9 composes the male coupler in cooperation with 
the projecting piece part 7e. At the time of connection with the conventional type vehicle 
body side female coupler 1 8 jwhich is arranged on the vehicle body side, the seal is 
at the same time as the connection of the fellow couplers by the water proof means which is 
senaratelv arranged, and the intrusion of water into-riie connecting opening part O at the 
lower part of the terminal holder 20 is prevented* ^td^ special water proof structure^ 



r holder terminal support part 1 2d e,an\3on^de unnecessary. Furthermore, it is set that 
the sensor terminal/ 14a whichHs disposed in the sensor holder 121^ insert-molded and it4ias_ 
no looseness, but the brush terminalj 17b which disposed in the brush imit 15^ 



incorporated trnd a little looseness is allowable, and i1 




functionjas'l^play 



when inserting and connecting the external power source coupler 18 to the terminal unit 19. 

[0036] Furthermore, by incorporating the motor yoke 3j^which pivots one end part 
of the motor shaft 4 ia luv^orporatod ^o the casing 6 in which the sensor holder 12, brush unit 



1 5, and terminal unit 1 9^, the incorporation of the motor 1 is completed. It should be noted 
that the motor yoke 3 is fixed by making the opening end part thereof butt against the 
attaching part outside diameter side of the brush unit 15 at the end surface of the case body 
opening part 7b and by perfo rmin g t he - screwing therS. -?i*]ri7t — , 



[0037] In the case of the preferred embodiment of the-^^esest invention constructc d- 
as mentioned above, the rotation detection of the motor shaft 4 is performed by detecting the 
rotation of the sensor magnet 11 which rotates integrally with the motor shaft 4 by the hall 
device 14. Consequently, it b^^aes possible to detect the movement amount or the position 
of the movable member which acts on die basis the ou^ut shaft practicing the output through 
the reduction mechanism. Then, in th^case of this one , the hall device 14 is incorporated in 
the sensor holder 12, and the sensor holder 12 is arranged in the inside of the case body 7, by 
being incorporated toward the tube bottom side (channel back side) from the opening part 7b, 
which, is the incorporation_direction,of the motor shaft 4_to the holder receiving part 10 
formed to the case body 7, and it bc^mos -tmnecessary to plan a special water proof structure. 
Furthermore, in th^case of - th i s - one , the sensor holder 12 is incorporated in the state of being 
lightly pressed into the holder receiving part 10, and therefore, that can tempomrily be held in 



the case b<^ 7 bj^^rf^ming the incorporation work, and it is climinatod tg ^separately use 
fixing means^'andthe attac^iment work can be simplified. 

[0038] On the other hand, in the case of the incorporation to the connecting opening 
part O of the terminal unit 19, it is surely fixed by engaging the engaging claw 2QjWhich is 
formed on the incorporating tip side of the terminal holder 20jWith the step-like engagement 
receiving part 7f which is formed in the connecting opening part O, and the water proof 
structure can be provided only by engaging and attaching the engaging claw 20 to the 
engagement receiving part 74aBd-^n the meantime, the incorporation workability can also be 
improved, which is different fi-om the case in which an engaging hole is pierced on the case 
side and an engaging claw on the terminal unit side is engaged with the engaging hole as 
shown in the prior art. 

[0039] Furthermore^the engagement receiving part 7f is set to be integrally formed 
by being drawn from the incorporating direction of the brush unit 15 when the cylindrical 
part of the case body 7 is molded, tajd- the number of parts can be reduced. 





[0040] Furthermore in this embodiment, the terminal support part 12d^which is 
formed to the sensor holder 12 Jaces^s the connecti ng open ing part O which is formed in the 
tube peripheral surface of the case body 7, and the conatruction is made such that the brush 
terminal bent part 17c of the brush unit 15 is also provided to the terminal support part 12d in 
addition to the sensor terminal external connecting part 14bfc"aBEi tiierefore, it is possible to 
integrate the sensor terminal external connecting part 14b and the brusl\t^2iinal bent part 
17c by inserting the terminal imit 19 into the connecting opening part Q^ai^by connecting 
the coupler 1 8 on the external power source side to the terminal unit^l 9, the electrical 
connection can simultaneously be performed to both ^jhall^deAa c^^and the brushj 17. As a 
result (jf feis , it becomes unnecessary to make a conatnio tiTm where the lead wires^each 
of which is separately pulled outdare collected into the extension harness like the conventional 
one using lead wires, and the ntimber of parts can be reduced* aadan terms of^^ejost, a low 
price can also be achieved]^ and^in addition, the automatic incorporation also"~bee^i3^ 
possible to achieve the improvement "l*^; the workability. 

[0041] Furthermore, in this embodiment, even if the sensor holder 12 is 
incorporated in the state where it does not reach the channel depth previously set to the holder 
receiving part 10-and has-a positional deviation, the brush terminal bent part 17c of the brush 
unit 15 acts to press the sensor holder 12;^tOjthe^pecified position by incorporating the 
brush unit 15, and the sensor holder 12 oan ^ ^ ^srtibned^-ajid as ^result of ti haa , the bad 
incorporation is eliminated and the dispersion in product quality o aiaJag reduced. 

[0042] Fiirthermore,^ifecasej3i^ftife«eythe circpl^ 
formed on tho channel, bnds cide of the holder receiving part miOwhen the sensor holder 
12 is incorporated in the holder receiving part 10, the terminal support part 12d is positioned 
on the upside of the circular-arc-like piece part 10a, that is, the upper side in the incorporating 
direction of the terminal imit 19,,^ ^ com c s - into contact with that, an d jn this state, the 
terminal unit 19 is incorporated in the terminal support part 12dy4nd^ therefore, the load in the 
incorporating direction^which is produced at the time of incorporation^ is received by the 

. circular-arc-like piece part lOa which comes into contact with the terminal support part 12d, 
and it does not directly act on the terminal support part 12d^a3°td as a result -©^^s, it avoid^ 

:JaEthe incorporating load -b^acyon not only the sensor holder 12 but also the base plate 13, 
and the accuracy of the rotation detection can be raised. tffjv/jvi- 

[0043] Furthermore, in^^ case ^of this-one , even if it is formed to have a 
horizontally mirror image structure of the motor 1 , the shape of the engagement receiving \ 
part 10 needs not be made^orizontally mirror image. Therefore^thc common par^an be used^ 



13 

and therefore, it becomes possible to deal with the sensor holder 12 only by forming one kindft 

the common member can be used to achieve ffi^improvementb^^he- quality control and 
to achieve "ttig^low cost. 

[0044] Furthermore, in the case of the one Df thi^ ]j^<g se»t embodiment, it is also 
possible to construct a motor with a specification which requires no position detecting 
mechanism of the motor, only by incorporating a brush unit 15 in the casing 6 without 
incorporating a sensor holder 12 therein, and it becomes possible to use the common member. 
Jateg^ al - A pp l ic ^^l^ ^ 

[0045] Then, in the case of the=pF©s^ invention, by doing this, in'flne motor with a 
rotation detecting device, the sensor holder composing the rotation detecting device is 
contained in the case body by being incorporated from the incorporating direction of the 
rotary shaft, and on the other hand, the connection between the external pull-out terminal unit 
and the connecting opening part is performed by engaging the engaging claw formed on the 
termmal holder, with the step-like engagement receiving part formed on the connecting , 
opening part,^^therefore, a simple structure ctai-be-realized, and the number of parts eaa^ 
reduced m additim-^t-a water proof stmcture^isjr^vided. 

[0046] Furthermore,'"5m6e. the mcorporating load which is produced when 

mcorporatmg the external pull-out terminal unit into the sensor holder is received by the 
circular-arc-like piece part of the holder receiving part^it can be avoided ^i^the incorporating . 

5 -S fc^^riwAk 



load t® ac^ directly on the sensor holder to deform the sensor holder, which enabl^ to^iW^3^ ^^\^ 
a rotation detecting device with a high accuracy. 



